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SUMMARY 
Rural i n d u s t r i a l i s a t i o n u s i n g i n t e r m e d i a t e o r a p p r o p r i a t e 
t echno log i es i s probably t h e most v a l i d t o i n c r e a s i n g employment and 
l i v i n g standards in LDCs. T h i s i n v o l v e s t h e d e s i g n o f t e c h n o l o g i e s 
to su i t the very low economic and t e c h n i c a l r e s o u r c e s o f t h e i n t e n d e d 
r e c i p i e n t s as v e i l as t h e i r s o c i a l e n v i r o n m e n t . D e s i g n i n t h i s f i e l d 
requ i res an abnormally w ide spec t rum o f s k i l l s dravrn f r om t e c h n o l o g y 
and the s o c i a l s c i ences . Most o f t h e s m a l l amount o f work c u r r e n t l y 
being done in the f i e l d i s p r o d u c t and no t marke t o r i e n t e d . The r e 
appears to be rather too much p r e o c c u p a t i o n w i t h r e s e a r c h i n s t e a d c f 
development work. I t i s s u g g e s t e d t h a t some new t y p e o f m u l t i -
d i s c i p l i n a r y o r gan i sa t i on w i t h d e v e l o p m e n t and not r e s e a r c h m o t i v a t i o n s 
i s required to e f f e c t p r o g r e s s . 
An investment by t h e w o r l d i n l a r g e s c a l e r u r a l i n d u s t r i a -
l i s a t i o n , in LDCs w i l l p r o b a b l y be c h e a p e r i n t h e l ong run than t h e 
f inanc ing of the i n e v i t a b l e f a m i n e s which w i l l r e s u l t f r o m the s e t t l e m e n t 
of marginal lands by the u n s k i l l e d u n d e r c a p i t a l i s e d s u r p l u s p o p u l a t i o n s 
of these count r i e s . 
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Each year Kenya needs a b o u t 100,000 new work p l a c e s . T h i s 
i s around 0 .8% o f the t o t a l p o p u l a t i o n and a p p l y i n g t h i s t o A f r i c a 
as a whole g i v e s a t o t a l o f around. 3 m i l l i o n new p l a c e s t o be f o u n d 
each y e a r . Most o f t h e work s e e k e r s have l i t t l e a l t e r n a t i v e b u t t o 
open up new land f o r a g r i c u l t u r e b u t much o f t h i s i s m a r g i n a l and t h e 
v/orld can expect an i n c r e a s i n g number o f f a m i n e s i t u a t i o n s when r a i n f a l l 
i s even s l i g h t l y be low n o r m a l . M o t o n l y i s t h e r e a need t o f i n d o t h e r 
employment p o s s i b i l i t i e s f o r t h e s e w o r k - 3 e e k e r s but i t i s a l s o d e s i r a -
b l e , t o say the l e a s t , t o a t t e m p t t o improve t h e q u a l i t y o f l i v i n g of 
the popu l a t i on . 
Apart from f a m i l y p l a n n i n g which i s a v e r y l o n g t e r m s o l u t i o n , 
ru ra l i n d u s t r i a l i s a t i o n p r o b a b l y o f f e r s the most hope f o r t h e f u t u r e . 
Here one i s th ink ing i n t e rms o f s i m p l e cheap t e c h n o l o g i e s w h i c h can 
inc r ease employment and o r o d u c t i o n and r a i s e l i v i n g s t a n d a r d s . T h e s e 
have become known a3 i n t e r m e d i a t e t e c h n o l o g i e s and ao i t i 3 o f t e n 
v a l i d t o use high l e v e l and t r a d i t i o n a l t e c h n o l o g i e s s i d e by s i d e w i t h 
in t e rmed ia t e t e c h n o l o g i e s , t h e p r o b l e m i 3 one o f c h o o s i n g a p p r o p r i a t e 
t e c h n o l o g i e s . In i n d u s t r i a l i s e d c o u n t r i e s w o r k e r s may be c a p i t a l i s e d 
to the tune o f $5000 t o 15 000 e a c h but i n LDCs t h e r e i s o n l y a f e w 
percent o f these amounts a v a i l a b l e . So one i s l o o k i n g f o r new t e c h -
n o l o g i c a l approaches t o c r e a t e emp loyment o p p o r t u n i t i e s . Such t e c h -
n o l o g i e s w i l l f a i l u n l e s s t h e y a r e e c o n o m i c a l l y , t e c h n i c a l l y and 
s o c i a l l y v a l i d and t h e r e a r e f e w d e s i g n e r s w i t h s k i l l s c o v e r i n g such 
a broad spectrum. In i n d u s t r i a l c o u n t r i e s t h e mechanisms f o r i n n o v a t i o n 
arc taken f o r g ran ted ; t h e y e x i s t and appea r t o wo rk . Howeve r t h e 
i n d u s t r i a l s t ruc ture f o r i n n o v a t i o n s c a r c e l y e x i s t s i n LDCs and t h i s 
i s d iscussed be low. 
I t i s n e c e s s a r y t o d i s t i n g u i s h be tween an e x i s t i n g t e c h n o l o g y 
and t echno logy i n n o v a t i o n . The f o r m e r r e q u i r e s v a r i o u s f a c i l i t i e s 
i f i t i s t o su rv i v e and t h e s e i n c l u d e m a r k e t s , s u p p l y o f s k i l l s and 
ma t e r i a l s and a c on t i nuance o f any n e c e s s a r y o r g a n i s a t i o n s r e q u i r e d f o r 
that t echno logy such as management s t r u c t u r e , s p a r e p a r t s e t c . T h e s e 
aspec ts are not w i thou t t h e i r i m p o r t a n c e i n many LDCs. 
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Technology i n n o v a t i o n means the i n t r o d u c t i o n o f nevr ha rdware , 
so f tware or s k i l l s . Hardware i n c l u d e s machines , p r o d u c t s such as f e r t i -
l i s e r s e t c . Software i n c l u d e s m a n u a l s , t e x t s e t c . S k i l l s may be i n t r o -
duced through e i t h e r f o r m a l t r a i n i n g which r e q u i r e s t r a i n e d t e a c h e r s 
or i n f o rma l l y through s e l f - t e a c h i n g which r e q u i r e s an a p p r o p r i a t e amount 
of e x i s t i n g t echn ica l s k i l l by the i n d i v i d u a l p l u s new s o f t w a r e . 
In developed economies most i n n o v a t i o n i s th rough new hardware 
which i s designed f o r t h e market . Motor c a r s a r e d e s i g n e d f o r t h o s e 
with minimal mechanical s k i l l s . A new p roduc t which demanded a h i g h 
degree of new s k i l l s f r o m the buyer would need s p e c i a l l y d e s i g n e d . t r a i r i -
ning courses. I nnova t i on through s o f t w a r e r e q u i r e s the p r e s e n c e o f 
authors w i l l i n g to w r i t e and i n the t e c h n i c a l f i e l d , t r a d e a s s o c i a t i o n s 
p lay a major part in d e s i g n i n g and d i f f u s i n g i n n o v a t i o n s , m a i n l y i n 
methods of doing or making t h i n g s . I n n o v a t i o n through t r a i n i n g i s l i m i t e d 
to spec ia l short courses as the i n t r o d u c t i o n o f nevr f u l l c o u r s e s v ; i t h i n 
the educat ional s ec to r f o l l o w s a decade o r more a f t e r t h e i r need i s 
e s tab l i shed . 
In LDCs most i n n o v a t i o n s a r e through hardware and sa l e smen 
f o r t r a c t o r s , f e r t i l i s e r s , t o o l s e t c . abound. W h i l s t t h e r e a r e u s u a l l y 
some natural f i n a n c i a l c o n s t r a i n t s t o purchas ing overmuch ha rdware , i t 
i s not genera l l y r e a l i s e d t h a t many 01 the purchase r s have not t h e 
educat ional background t o be a b l e t o l e a r n t o a d m i n i s t e r such hardware 
p rope r l y . There i s v e r y l i t t l e s o f t w a r e ( o t h e r than c o m m e r c i a l ) as t h e r e 
i s no p r o f i t f o r authors o r p u b l i s h e r s ( a s p r i n t i n g runs would be v e r y 
shor t ) and there are no t r a d e a s s o c i a t i o n s . Nor i s t h e r e any r e c o g n i t i o n 
by nat iona l or i n t e r n a t i o n a l o r g a n i s a t i o n s t h a t such s o f t w a r e i s n e c e s s a r y . 
Students of bu i ld ing l e a r n f rom E n g l i s h t e s t books . UNESCO has s t a t e d 
that i t i s not i n t e r e s t e d i n sponso r ing books . S k i l l s a c q u i r e d th r ough 
3e l f - t e a ch ing cannot be d e v e l o p e d as th e s o f t w a r e does not e x i s t , nor i s 
the general l e v e l of t e c h n i c a l e d u c a t i o n i n r u r a l a r ea s h i gh enough f o r 
most people to absorb e v e n s imp le s o f t w a r e , i g n o r i n g l anguage p r o b l e m s . 
Genera l ly the r u r a l p o p u l a t i o n has not the f i n a n c e t o purchase 
more than the s implest hardware nor the s k i l l s t o abso rb the s o f t w a r e 
i f i t e x i s t e d . 
t Most of the t e c h n o l o g i e s r e q u i r e d would p r o b a b l y f a l l under 
the heading of what a r e connon ly c a l l e d c r a f t s and t h e s e a r e o f t e n f r e e l y 
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moved f roni one c o u n t r y t o a n o t h e r . What i s i g n o r e d i s t h a t c r a f t s whic 
i n v o l v e l o c a l m a t e r i a l s can seldom be t r a n s p l a n t e d w i thou t m o d i f i c a t i o n 
An example o f t h i s i s t h e g e n e r a l l y poor r e p u t a t i o n acco rded t o t imbe r 
i n Kenya , h o s t o f t h i s can be t r a c e d back t o bad season ing and subse-
quent wa rp ing and t h i s i s because none o f the t i .ubor t r a d e courses 
t e a c h the a i r s e a s o n i n g o f t imbe r because t h i s was not i n the s y l l a b u o e 
t r a n s f e r r e d f r om B r i t a i n some dccades a go . The r e s u l t o f t h i s i s l o o s e 
j o i n t e d wooden c h a i r s and a p r e f e r e n c e f o r s t e e l f u r n i t u r e . No doubt 
t h i s w i l l s o r t i t s e l f o u t i n s e v e r a l decades but can we a c c e p t change 
w i t h t h i s s o r t o f t i m e s c a l e ? A t t empts t o change t h i s have been made 
w i t h l i m i t e d s u c c e s s and some l e s s o n s have been l e a r n t . T h i s i s but on 
example o f m a l t r a n s f e r o f t e c h n o l o g y . 
Hos t a t t e m p t s a t i n n o v a t i o n i n LDCs a r e through hardware and 
a r e n a t u r a l l y p r o d u c t o r i e n t e d . T h i s approach i s a l s o used by most o f 
t h o s e c o n c e r n e d w i t h a p p r o p r i a t e t e c h n o l o g y and t h e r e a re many p roduc t s 
i n s e a r c h o f m a r k e t s . The re i s l i t t l e o r no i n f o r m a t i o n on how t o 
s e l e c t and d e s i g n a p r o d u c t f o r a p a r t i c u l a r t e c h n i c a l s i t u a t i o n . 
Nor i s t h e r e i n f o r m a t i o n on how t o d e s i g n f o r d i f f u s i o n . A 
s o l a r s team c o o k e r t o s a v e the c o s t o f c h a r c o a l ( and p r e s e r v e t r e e s ) 
m igh t be d i s s e m i n a t e d t h r o u g h a l a r g e manufac turer o r through smal l 
s c a l e p r o d u c t i o n i n v i l l a g e s . The l e v e l s o f 3 k i l l s and p r o d u c t s a v a i l -
a b l e would d i f f e r and t h e d e s i g n s would r e f l e c t t h i s . In o t h e r words 
t h e hardware would have t o be d e s i gned t o s u i t the means o f d i f f u s i o n . 
P e rhaps t h e most n e g l e c t e d area i s d e s i g n i n g f o r a p a r t i c u l a r 
s o c i e t y . A t t e m p t s t o i n t r o d u c e f i o 'n f a rming and peda l power have f i i i l c 
t h r o u g h r e j e c t i o n on s o c i a l grounds. An a t t empt t o improve the mi lk 
y i e l d s o f a he rd by t h e i n t r o d u c t i o n o f a grade b u l l f a i l e d because 
t h e s o c i e t y was not p e r s u a d e d t o s e p a r a t e the o t h e r b u l l s f rom the herd 
A p r o p o s a l t o i n t r o d u c e a maize meal m i l l v/ i l l f a i l because the nien i n 
th e s o c i e t y c o n t r o l t h e money and the women c u r r e n t l y g r i n d by hand. 
As womens l i b i s somewhat backward i n a Muslim v i l l a g e , the t e c h n o l o g y 
i s i n v a l i d . 
So i t i s n e c e s s a r y t o c o n s i d e r the s t r u c t u r e o f the s o c i e t y 
when s e l e c t i n g t e c h n o l o g i e s . 7.v'hether t e c h n o l o g i e s should be des i gned 
t o s u i t t h e s o c i e t y o r s o c i e t i e s changed so t h a t they can absorb new-
t e c h n o l o g i e s i s more t h a n academic i n t e r e s t . 3ut i t i s v a l i d t o ask. 
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who w i l l d e c i d e ? W i l l i t be t e c h n o l o g i s t s i g n o r a n t o f s o c i o l o g y o r non-
t e c h n o l o g i c a l s o c i o l o g i s t s ? W h i l s t t e c h n o l o g y i s o r i e n t e d t o w a r d s 
d e s i g n , most o f t h e s o c i a l s c i e n c e s a p p e a r t o o b s e r v a t i o n a l r a t h e r than 
e x p e r i m e n t a l . P e rhaps one shou ld no t e x p e r i m e n t w i t h p e o p l e but no one 
seems t o o b j e c t t o t e c h n o l o g i s t s b u i l d i n g dams and r o a d s and t h e r e b y 
chang ing s o c i e t i e s . P e rhaps s o c i o l o g i s t s and e c o n o m i s t s shou ld d e v e l o p 
d e s i g n t e c h n i q u e s . 
R e t u r n i n g t o t e c h n o l o g y i n n o v a t i o n , i t i s o f c o u r s e p o s s i b l e 
t o i n n o v a t e t h r ough f o r m a l t r a i n i n g . A p a r t f r om the t i m e l a g men t i oned 
e a r l i t h e r e i s t h e f a c t t h a t i n LDCs t h e f o r m a t o f t r a i n i n g has beon 
t r a n s f e r r e d f r om i n d u s t r i a l i s e d c o u n t r i e s by an e d u c a t i o n s e c t o r i s o l a t e d 
f r om t h e i n d u s t r i e s t h e y s e r v e . C l o s e c o n t a c t r f i t h i n d u s t r y i s no a i d 
t o t h e p r o m o t i o n o f c a r p e n t r y o r c i v i l e n g i n e e r i n g t e a c h e r s . The who l e 
f o r m a t i s o r i e n t e d t o w a r d s c e r t i f i c a t e t y p e c o u r s e s which i n v a r i a b l y 
r e q u i r e a l o t o f p r a c t i c a l t r a i n i n g b e f o r e t h e i n d i v i d u a l i s f u l l y 
q u a l i f i e d . Most o f t h e s e c o u r s e s a r e d e s i g n e d f o r t h e most modern p a r t 
o f t h e i n d u s t r i a l s e c t o r wh ich i s i n t h e towns and t h i s i s not o f much 
v a l u e t o r u r a l a r e a s . The i n f o r m a l e d u c a t i o n s e c t o r ( v i l l a g e p o l y t e c h -
n i c s , r u r a l i n s t i t u t e s o f t e c h n o l o g y ) a r e under heavy p r e s s u r e by s t u d e n t s 
and o t h e r s seduced by t h e h i g h wages and h i g h s t a t u s o f t h e modern s e c t o r 
t o p r o v i d e c o u r s e s s i m i l a r t o t h o s e o f t h e f o r m a l e d u c a t i o n s e c t o r . 
I t has been s u g g e s t e d i n some q u a r t e r s t h a t u n i v e r s i t i e s shou ld 
i n i t i a t e a c t i o n i n d e v e l o p i n g i n t e r m e d i a t e t e c h n o l o g i e s . Granted t h a t 
most o f t h e t h e o r e t i c a l s k i l l s a r e a v a i l a b l e , t h e r e i s s t i l l a d e f i -
c i e n c y i n p r a c t i c a l e x p e r i e n c e . M o r e o v e r i t i s i m p o r t a n t t o r e c o g n i s e 
t h a t t h e p r i n c i p l e m o t i v a t i o n o f a u n i v e r s i t y i s b i o l o g i c a l i . e . t h e 
r e p r o d u c t i o n o f r e s e a r c h e r s . So i t i s u n l i k e l y t h a t any s t a f f wh ich 
d i d become i n v o l v e d would g a i n any c r e d i t f o r p r o m o t i o n ; i t would p r o b a -
b l y r e t a r d t h e i r c a r e e r s . 
Through the l i t e r a t u r e on t h e p r o b l e m s o f LDCs t h e r e i s f r e q u e n t 
comment 0.1 th e need f o r a p p r o p r i a t e t e c h n o l o g i e s but t h e o n l y concre t e . ' ; 
s u g g e s t i o n s coming f r om t h o s e documents i s t h a t t h e r e shou ld be more 
r e s e a r c h . I n f a c t t h e r e i s l e s s need f o r r e s e a r c h than t h e r e i s f o r f u l l 
s e a ' s f i e l d e x p e r i m e n t s . T h e r e i s i n LDCs an a l m o s t a u t o m a t i c p r c s c r i p -
J o n f o r more r e s e a r c h when t h i n g s go b a d l y . T h i s has r e s u l t e d i n a 
p l e t h o r a o f r e s e a r c h e s t a b l i s h m e n t s wh ich b r i n g kudos t o d o n o r s , r e s e a r c h 
w o r k e r s and t h e i n s t i t u t i o n s t h e m s e l v e s but a r e no t a l w a y s o f v a l u e t o 
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the LDc. concerned. They c o n t r i b u t e d t o what Hans S i n g e r has ca l l ed 
the " i n t e r n a l bra in d r a i n . " and nany nay bo d e s c r i b e d as the unirape 
chable in gentee l p u r s u i t o f t h e u n p r o f i t a b l e . T h e r e i s a common 
assumption or r a t i o n a l i s a t i o n t h a t " u s e f u l " r e s e a r c h w i l l in son..' 
manner in f luence tho f u t u r e . To some d e g r e e t h i s may be true in deve-
loped countr ies where t h e r e a r e s o p h i s t i c a t e d p r i v a t e and publ i c sec tor 
bodies which have the r e s o u r c e s t o a b s o r b and c o n v e r t research to prac-
t i c a l usage. 3ut in LDCs where such b o d i e s a r e r a r e , the assumption 
i s o f t e n i n v a l i d and much o f t h e r e s e a r c h can o n l y be c l a s s i f i e d as a 
luxury. 
There i s a c l e a r need f o r some new t y p e o f body to des ign, 
develope and d isseminate a p p r o p r i a t e t e c h n o l o g i e s i n r u r a l areas . I t 
would have to be m u l t i - d i s c i p l i n a r y i n n a t u r e and p r o b a b l y s t a f f e d 
mainly by app l i ed s o c i a l s c i e n t i s t s and t e c h n o l o a i s t s and contain a 
i t 
strong feedback mechanism so t h a t / d o e s no t f o l l o w t h e common pat tern 
o f r e i n f o r c i n g f a i l u r e . The d e s i g n o f 3uch an o r g a n i s a t i o n would be 
a cha l l enge . To p r o v i d e a d e q u a t e c a r e e r m o t i v a t i o n f o r h igh ly qua l i -
f i e d s t a f f , e s p e c i a l l y l o c a l s t a f f , i n f i e l d s o t h e r than research would 
not be easy . A p o s s i b l e model i s one o f t h e more a c t i v e trade assoc ia -
t i ons in B r i t a i n . 
I t i s very d o u b t f u l i f such a body c o u l d o p e r a t e under an 
ind i v idua l m in i s t r y ; on economic grounds i t would p r o b a b l y have to 
operate on a reg iona l b a s i s . One o f ~iain t a s k s might be the pro -
duction of so f tware i n t h o f o rm o f manuals , t e c h n i c a l news papers e t c . 
to reach what J o l l y and S i n g e r have c a l l e d t h e " i n f o r m a l employment 
s e c t o r " . 
' 'hat 'ould be t h e c o s t o f such an o r g a n i s a t i o n ? Probably t h i s 
would be no more than t h a t of one o f many e x i s t i n g r e s ea r ch bodies se t 
up to add to human knowledge on some narrov; t o p i c . 
The design and d i f f u s i o n o f a p p r o p r i a t e t e c h n o l o g i e s i s un-
usual by current des i gn p r a c t i c e . The p r e s e n t e f f o r t i n th i3 f i e l d i s 
puny and to some degree i r r e l e v a n t e x c e p t t o f o c u s a t t e n t i o n on simple 
t e chno l og i e s . 
Within a t ime s c a l e o f a decade t h e r e seems t o be no reason -
abld-- major a l t e r n a t i v e t o r u r a l i n d u s t r i a l i s a t i o n f o r absorbing surplu 
labour and improving f o o d s u p p l i e s . The g r o w i n g use o f marginal lands 
- 6 - TDS/WP 
can only increase the p r o b a b i l i t y o f f u t u r e f a m i n e s . The recurrent 
costs o f these to the w o r l d ( i . e . t h e i n d u s t r i a l i s e d c o u n t r i e s ) can 
only inc rease . Even i f an a t t e m p t a t l a r g e s c a l e r u r a l i n d u s t r i a l i -
sa t ion in LDCs, cost t h e e q u i v a l e n t o f a y e a r s f a m i n e r e l i e f and was 
only success fu l , i s might no t be a bad i n v e s t m e n t . 
